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ce of the payload system during 


This report details the perfo 
Flight Test Vehicle 1614. , he 






the operational phase of the 
Lockheed Missiles and Space Company has the responsibility for 3 

evaluating payload performance under the Level-of-Effort and "J" 

System Contracts. | a - ; : A Re ne 
This document is the final paylead test and performance evaluation . ”. 

report for Missions 1019=1 and 1019-2 which was launched on 23 April .-* 

1965. _— : 7 
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Be kan Bn a 
This report presents the final performance evaluation of Missions ; 
1019-1 and 1019-2 of the Corona Progrem. The purpese of this report is 
to define the performance characteristics of the J-04 payload system -.-— 
and identify the source of in-flight anomalies. 
The performance evaluation was jointly conducted by representatives ae 
of Lockheed Missiles and Space Company (LMSC) and ITEK at the facilities - | 
of NPIC and AFSPPF. The off-line evaluation using Corona engineering 
photography acquired over the United States was performed at the individual 7m 


contractors plants. = 
The quantitative data used for this osaee is obtained from govern- 
ment organizations. The diffuse density data and MIF/AIM resolution are 
produced by AFSPPF. The vehicle attitude error values, frame correlation 
times are made at NPIC who also supply the Processing Summary and MTIF/AIM 
resolution reports published by : 
Computer programs developed by A/P are utilized to calculate and plot; bag 
the frequency distribution of the various contributors: to: image anear, ta ae ~~ 2.3 
permit analysip and correlation of. the conditions of “photography” 23 8 oe : a fe 
information content and quality of the acquired pictures. Computer analysis eae : 
* of the exposure, processing and illumination data provides the necessary mg ee 
data to analyze the exposure criteria selected for the mission. 
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. Test Center at Sunnyvale, California. 





A. MISSION OBJECTIVES 


The payload section of Mission 1019, placed into orbit by Flight Test: . 
Vehicle #1614 and SLV-2A booster #437, consisted of two panoramic cameras,. ~~ ~ 
two Stellar-Index cameras, two Mark 5A recovery capsules and a space structure 
to enclose the cameras and provide mounting surfaces for all equipments. = 
Figure 1-1 presents an inboard profile on the 3-04 payload system. This . 

Corona "J" system is designed to acquire search ‘and reconnaissance photo- 
graphy of selected areas of the earth from orbital altitudes. The mission 
consisted of a 5 day and a 4 day photographic operation with no deactivate/ 
reactivate. 


+ 


B. MISSION DESCRIPTION 






.. ne payload was launched fron Vandenberg Air Foree. Base (va ) at Cael Motte 
aikh:57 2 (1bhk:57 PDL) on 29 April 1965. _Agbent, ait: anjast “ja 
and the achieved orbit within pomdaal tolerances.’ 7 . 


“ . Sane 
< ent: ee 


-under central control of the Sa 

Mission 1019-1 consisted of five days 

operation and.was completed by aif recovery on 4 May 1965, Mission 1019%2 © <..3 

followed immediately, with no deactivate, and consisted of four days operation - os 

terminating with an unsuccessful recovery attempt on 8 May 1965. - ner a oe ake 
The comparison of the planned and actual orbit parameters is tabulated 

as follows: . > 














ORBITAL PARAMETERS . Obit 1 
Parameter Predicted Actuals 
Period (Min. ) _ 91.06 91.12 
Perigee (N.M.) 99.98 99.08 
Apogee (N.M.) 255 .05 259-73 
Inclination (Deg. ) 85.00 85.03 
Perigee Latitude (Deg. NH.) 21.72 27 1b 


Eccentricity 0.02145 0502219 aos 
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C. PANORAMIC CAMERAS 


The Master and Slave panoramic cameras operated throughout both missions’ 
with no significant problems and Mission 1019-1 produced good photographic . 
coverage. The cloud cover and atmospheric haze observed in the photography — 
was nominal. | e 
D,. STELLAR-INDEX CAMERAS | 


The Mission 1019 Stellar-Index cameras operated properly throughout both 
missions. 


. EB.  OPRER SUB-SYSTEMS 


The telemetry and command ‘system performance was satisfactory throughout 
the flight with the following exceptions: 

1. The film footage pot on the slave instrument take-up cassette 4; Ae 

| —-s Decame erratic on orbit 110 during -2 mission. "|. 3), sa aaa 

2. Three programmed stereo marca -sonetiting , CYCLERS WETS *. 
; miased on orbit 53 descenting.. © = "oon Viphhe aes et 

3. The instruments operated for LI cycles when inadvertently turned 

on during orbit 76, al 

The clock performance was satisfactory throughout the flight. The 9 © 0 Ys: 
pressure makeup system functioned properly during both missions. Gas congump= oe iy 
tion was normal. - ee a 

The thermal enviroment for both instruments wes within tolerance for . bere 
the entire flight. 

‘The -1 SRV unit was air recovered senescent. The impact point was 
within tolerance. . 

The -2 SRV unit was not recovered. Restarting of the recovery timer 
caused the retro events to occur with the capsule in the wrong attitude. The 
retro rocket imposed a velocity component on the capsule in the direction of 
flight causing it to continues in a changed orbit. 








CONCLUSIONS 


Mission 1019-1 achieved the objective of acquiring high quality search 





and reconnaissance Photography fron higchseoaeae altituies.— 
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‘SECTION 2 oe es 
| | are re ; oe eae 
: roe a ek - a ae 
PRE-FLIGHT SYSTEMS TEST 
Xv Test Objective , . g RSS ve eee ee ie 
As a standard procedure, the J payload systems are subject to. | 
thermal/altitule environmental testing which simulates orbital 
environment. One of the purposes of this test is to demonstrate 
the system susceptability to Corona discharge. Such discharge 
fogs the film thus degrading the operational photography. os aa 
2. Test Summary ; " 


3. 


The enviromental test for the J-O4 payload system was conducted in 
the TASC chamber st Sunnyvale from 15 December to 20 December 196). 
The test consisted of ae days of operation in the "A" mode, a@ one 
day soak period and two days of operation in the "B" mode. 





throughout the "A" mission. The "B" stellar tates Pahted to ero eae 


orbit 8 to the end of the test. - ‘ 
Both the “A" and "B" recovery sequences operated properly with the soe 
“exception of tape recorder channel #1. This channel read out-of-- - ~ 


band high during the cut and wrap sequence. Both instruments stowed. 
properly and transfer to the "B" mode was normal. : 
This payload system does not have the provisions for deactivation. 8 


The instruments were operated for 30 seconds at the bottom of Ramp 8. an 
Amplitude 2 and the stow position was attained. 7 a ; - 
The clock performance was satisfactory. ee Mee a 


Panoramic ra Performance 
The panoramic instrument S/N 118 (Master) performance was satis- eo 
factory throughout the enviromental test. The cycle rate predict- _ 
ability errors varied from 2.5% fast to 1.5% slow. The instrument .* 
cycle rates were an average of 1.5% fast throughout the “A" mission | ie 


. Non : 
tT 


where the simulated 4" angle vas 53°. In the "B" mission the * =~: 
instrument cycle rates were an average of 1g alow where the similated ae 
"9" angle was 0°. 7 Bo as ao oe be ule 
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. the’ environmental test. . es PCY eee ee vee 





The panoramic instrument 8/N 129 (Gass) performance was satio- ee of : 
factory through orbit 15 of the "B” mission. Fail-safe occurred 


‘Just prior to the end of a stereo instrument operation. Inspection 


revealed that the instriment had depleted the payload supply. a 
Cycle rates for the slave panoramic instrument varied from 1% fast 
to 0.7% slow for the "A" mission and 0.5% fast to 2.0% slow in the 
"B" mission. The average , deviation was 0.7% fast in the "A" mission 
and 1.4% slow in the Bo ig mission. >; 
Tables 2-1, 2-2, 2-3, and 2-4 are a tabulation of cycle rate come . 
parison made during the entire environmental test. a oe 
Evaluation of the test film showed that both cameras produced . 
minor start-up Corona marking which was well within the acceptance | 
criteria. The J~Ok system was recommended for flight. : 
Stellar-Index Camera Performance : 

The "A" stellar index S/N 0/39 Spent was acceptable throughout as 


- 


= 









The "B" seeliar intex 6/i D/i9 faited to nates sooe 306 i¢-7/ ana ae 
failed completely in orbit 8. The failure was caused by a faulty take- 3 
up clutch. This take-up unit was replaced with a flight certified — 

unit and faulty unit was returned to ITEK for repair. a2 2 
Instrument Performance ms 2g ee tad ; 
The instrumentation system performed satiatactoey throughout the toate: ee 
Temperature Environment 7. : 
Two temperature sensor self heating calibrations were conducted. « tea peer 
in the "A" mode and one in the "B" mode. Results of the "A" mode. bo, 
calibration is included as Table 2-5. The "B" mode test was invalidated: 





ny 


because the start of the test was improperly recorded. ? ; oe 
The simulated temperature conditions were for a "8S" angle of 53° during .. 
the "A" mission and a "3" angle of 0° for the "B" mission. : i : 


The following is a tabulation of the average instrument temperatures” 7 
recorded at various times during the test. 


AVERAGE INSTRUMENT.TEMPERATURES —~*"- fae aes 
A Mode Orbit Orbit 330° wo 


Master Instrument 65 ue Gee. ee 
Slave Instrument _- a 81 —_ 
2OP-GRGREP 7 oe 


c. 


D. 





BMode  2—t bit 5 . Ordit 15 


‘Master Instrument 6T 8 i 
Slave Instrument 70 61 nee 
7. Pressure Make-up System Performance ge 


The pressure make-up system produced an internal pressure that 
veiea from 15 microns to 45 microns. The internal pressure was 
stable once a pressure level was reached. ‘The alphatron pressure 
gauge wiring in the TASC chamber was found to be defective. | * 
The pressure make-up system supply pressure depletion rate was 9.8 
PSIA per minute of instrument operation, This rate is slightly 
higher than normal. The pressure regulator was found to have a 
high flow rate and was changed. The pressure depletion 1s graphically 
illustrated in Figure 2-l. . 
RESOLUTION TEST , peirthie cs - 
Tue dynamic resolution test of the J-O4 payload, systen vas p = at 
the A/P facility on 8 January 1965. Each panoramic. ‘Camere. photos 


* 
Cae 


a Cae 
eras 





high and low contrast resolution targets. The resulting through pe oe a 


resolution data is shown in Figure 2-2 for the Master camera and in Figure = 
2-3 for the Slave camera. * . 


ta 


LIGHT LEAK TEST : . mee 


The examination of the film threaded in the ee system during | the | 
light leak test determined only minor fogging was present. The light leak 
integrity of the system was considered acceptable for flight. 
FLIGHT LOADING CERTIFICATION 

The J-O4 flight readiness test was completed on 23 April 1965. 
Processed film exhibits from instrument 118 contained no anomolies. All 
data recording was present and acceptable. No density banding was evidenced. 
Processed film exhibits from instrument 119 contained multiple scratches 
and in some areas the emulsion coating was torn away from the Estar support. 
The multiple scratches on the emulsion side of the film proved to be. fron 
the take-up cassette retrieval operation. The torn emilsion coating defect 
was attributed to VAFB processing. The emulsion scratches and the torn 


emulsion effect present in the film exhibit from instrument 119 are attributed : 


° 








: PoE at lee SF 
Fr £ 
to improper film handling ani are considered not to represent. , 


J-O48 ‘system performance. All ins€riment 119 data Tecording was eee weed 
‘acceptable with no density bending evidenced in the test film 
exhibit. Processed readiness test film exhibits indicate that 

J-Oh system is acceptable for flight. | 

The J-04 supply cassette was loaded with flight film on 23. April «+. *: 
1965. Supply cassette loading was completed without incident in -—ssiy. 
ho minutes. Cassette mate and final system operations vere com- , =~ 
pleted in 8 hours on 24 April 1965. J-Oh system was certifiet for 
flight. | ; | _ = 
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on both Auggie and $F ni crovave faata from orbit 110 throughout the remainder 





SECTION 3. 
FLIGHT OPERATIONS 


A. INSTRUMENTATION AND COMMAND PERFORMANCE -. | . 
The telemetry inetrumentation was satisfactory throughout the flight.  —_ 

The only exception was the film footage pot for the slave. instrument payload —_ 

on the -2 SRV take-up cassette unit. Erratic TIM voltage levels were observed 

of the flight, or to orbit 142. The pot voltage monitor (13-1-31) read 2.7 

volts which was the proper level corresponding to the cycle counter data. 

At instrument "on" conmand for the orbit 110, Engineering Operation, the 

pot voltage level stepped down to 1.5-volts. After 45 seconds the level 

changed to 2.lv and remainded at this level for 8 seconds. The level changed to 

1.5v for another 28 seconds and then back to 2.lv until fade. During subsequent 

acquisitions stable voltage levels from 2.0 to 3. k5 volts were indicated. _, Abter 

orbit 133-the level remained at spproxinately 3.0 voltes, ae Fr z . : 5 
The command system performance was satisfactory *t ‘ . 

except for the loss of three stereo operations (131 icine) 4 sroremeet oa 

orbit 53 and an inadvertent instrument turn-on during orbit 76 over + 

The three programmed stereo operations consisting of 23, 76, and 32 cycles vere 













missed on orbit 53 descending. The RIC settings were: ie, ata 
rr JOOS seen Sash FPonsah 
RTC 6 8 9 10 11 12 15 a ae ee 
: a / gh ak 
Pos. 6 3 6. & T 3} 1 : 


With the real time comand switches in the above position, the tastemest- coz 
should have turned on with a brush 40 command. Analysis disclosaj the following: 

1. The,RIC command settings were verified by Auggie data on orbits ; ee 
53 and 54 and the tracking data from orbit 53 opiettion. ay) ee 
RTC settings were in the proper position. ee > 

2. The H-timer brush 40 which turns the instruments "on" vhen RIC-9 
ie in program 6 functioned properly for operations during orbits . 
3, 4, 56, T1, 80 through 85, 103, 128 and 132. 





a . J 


4 re 
7 
‘ 





3. The ‘Hetimer tape verification list verified that the brush se . 
4O punches were on the tape. | : 

4, ‘A 400 cycle power failure would have caused a 1 cycle instrument 

operation when power resumed. This did not occur. | 

5. A+ 20v regulated power failure would have caused a clock time 

 @iscontinuity. The clock time was continuous throughout the entire” > 
flight. | 

6. A 2hbv unregulated power failure cannot be determined. 

T.- The possibility of a stepper switch failure for either RIC 9, 11, 12 — 

or 15 is discounted because identical settings were used on orbit | 
7l Engineering Operation and the instruments responded properly. 

8. This malfunction was not repeated for any other programned operation ’ 

during the remainder of the flight. 

During orbit 76 $B acquisition, the instruments were inadvertently 
commanded "on". An error made in converting latitude fg ta diecs tine Peoulked, 5. 2a 
in an RIC-12 being sent which put the system inte aa, 2 
program. (Program 1). . - RIC-9 was .commanded. to: sSeeren 3 ak io to: en Shae 
which was the stored command to turn the instrument off. The "redundant off” 








_ brush 28 coumand was then required for instrument off. The instruments operated 


“for 12 cycles before shut-down. 


B. PANORAMIC CAMERA PERFORMANCE | Bot Te 
e - Engineering operations were observed on TIM for several orbits acquired Ce - 
by th Tracking Station. Table 3-1 presents the cycle rate date 2 Pe 
for these instrument operations. . - : 
Instrument dynamics were good for each of the operations observed as ae 
indicated by the center-of-format, lens rotation, film supply, and film take-up” S 
monitors. Payload transport was smooth. Instrument start-up and shut~down . on at 
was normal for each operation observed. ie BS 
The master instrument operatéd approximately 1.5% faster then the ‘aae 
throughout both missions. Cycle rates obtained for the Engineering Operations 
indicated that the instruments were operating within + 3% of the nominal cycle 
rate data. Average 99/101 clutch ratios were 7/6 and 6/6 for mater ends: 
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slave, respectively. ; _ a 
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Film consumption for the flight was as follows: 


‘Masson 1019-1 | : 
_Master = _. Slave * 
Cycles a _ 2955 2953 
Feet 7816 7812 ae eee 


Mission 1019-2* 


Cycles 3085 3094 oes 
Feet 8160 8184 : ' = wy 


*The values given for the 1019-2 mission represent the amount 
of payload in the capsule at the time that recovery was attempted. 


All of the payload was used up during the flight. Payload depletion 







on orbit 142. The master instrument ran 1 out! of payload. during orb ‘2 jee 
The above consumption value for the master instrument during -O miaahea Wass 
estimated since the payload was already depleted when the ingtrument loceration 
was observed on TIM during orbit 142. 

The V/H ramp setting of Ramp 8, Amplitude 3 provided a satisfactory FMC 
match for the entire flight. The V/H ramp start delay selector, RTC+10 was =: 
changed from position 6 to position 4 at orbit 5 to adjust the V/H ramp ccatt eo 
time to compensate for the difference in predicted and actual perigee ) Iatsoude . 
(See Orbital Parameters, Section 1). : ey to Oe ae “i de 

Payload consumption was up to 3. - slower than nominal for the master = - 
instrument during the -1 mission and .2% slower during the -2 mission. The _ 
slave instrument consumption was 5.5% and 1.5% slower for the -1 and -2 missicas i 
respectively. ; 
C.  STELLAR-INDEX PERFORMANCE - 

Both -1 and -2 stellar-index units operated normally during the flight. 

All of the S/I programmer conmands occurred in their proper sequence. S/I_ 
metering was observed on TIM for all of the Engineering Operations acquired at 
Shutter pulses were observed during orbits 16, 31, 47, 63, 79, 94, 110, 
, and 142 which were daytime passes ov: Metering ratios were 7/3 and - 
8/3 for both units. The index payload was out prior to Rev 142 which was the | 

- last time the S/I was observed on TIM prior to “2 recovery attempt. 
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D. CLOCK PERFORMANCE 


Satisfactory clock correlation was obtained for both missions. Clock/ | 
System time correlation data is contained in Table 3-2. The system -time is a 7 
fitted to a bt -+ fit curve of clock versus system times which is represented ==: 
by a second order equation in this case. The table includes the amounts, 45:05 
that the recorded values of system time deviate from the corrected values. .- 


be corrected system time values are computed from the equation - : of 
= a,x" + a,x + a., where y = corrected system time and x = clock time. | | 
E. PRESSURE MAKE-UP SYSTEM PERFORMANCE ae 
The PMU system operated satisfactorily throughout both missions of the | 
flight. i 


The supply pressure decay history is shown on Figure 3-1 where the supply 
bottle pressure is plotted as a function of total instrument opsreye time sal 
pressure values plotted were obtained Tee si ape | 
gas consumption rate for the flight. = 9 pei fain. | oo ge 






F TEMPERATURE ENVIROMENT - Nee ye ae | 


The temperature data obtained on ee saquiettiete are sumarized on - 
Table 3-3. Predicted and actual flight temperatures are compared in Figures ae 
3-2 to 3-4. . 

The average instrument yenperetres were within tolerance; ’ 10 F: iio, 
for the entire flight. ;  Rpepaiaie “cation te = 


. anes {wre 
- oe ie on 
* t . 


i 


4 
wate cL! 


ag WAR OY, 


‘ 
it, ae 


Bike Lig 





Be 
| 
| 
| 
| 
4 
| 


ae 


i 


ee a a ene 
Lary 


ee ee ee ers 


“Or 3 64/1614 MISSION rors-cvcce RATE, SUNMARY=ENGR., OPERAT ONS 


“2, or ere ar > 
org: Tet 
* Sos ot gtch 
* oe 
7, * ~ 
: | ars e304 
-% ard IS 
iat @ 
saat 





5 an! ee 7 4 


AINST 210° 2° OANST ALO tae? 


~ 


REV/HODE RAMP Toke ACT.. NORe DEV. J ACTs NOM, DEV. | DEER... 


8 
te 


24 
31 


- t 


47 


AB 3259, 46750 4.866: 2038 4.830 4.87% 0.89 | weg 
oe - | “tas 
le2i 20224 22236 0-52 2e272 20228 whet 2016 hae 





A 83 Lae 
A 8 3316 Me TLO 44774 1.34 4.760 4.781, 0.45 - “1.06 mae 
A 8 3. 1963-20215 26223 0037 26251 2.216 “1.60. ates 
A 8B 3, 1936 2.237 26222 -0.67 24278 2.216 -2.67 1083. fee 
A 8 3 43244495 4.549 1619 46573 4.556 “0:98 ete 
A 8 3 2012 ~—-24230 26230 ~0601 26260 26222 -1.10 1038. 
A 8 3 485 44397 4.434 0.04 _ 46453 40440. Cee eee 
A 68 Toe ama green 3 lag Tie 

8 6 3  Séi° “8.269 46.300 1636 6. 

6 8 3 2142 2.275 2.274 -0.05 ; 

8 8. 3 2124 «24289 2.265 -1.06 2.298 26258-1676. : 0.39. 8 
8 8 3 2859 2.317 2.283 -1.50 2.330 24276 2039 0.36" pan 


8 8 3 2223 24327. 2.322 -0.21 2.360 20315 ‘ni.96° “aa S ee 


‘DEV. AND DIFF. ARE IN PERCENT ce Sawa oy BP! 
THE (=) SIGN INDICATES THAT THE INST IS SLOWER THAN * 
“PREDICTED OR THAT INST EES SLOWER THAN INST 2 


Table 3-1 








oo me emerw ——_ mee 
.. 


ee eel 
4 “* a) 
. 


A0= 


CLOCK CORRELATION 


SYS TIME I/P 
7873125659 | 


34318.2709 
79578-5859 
3537226629 
T5241.9979 


36406.9899 - 


7617924699 
37425. 3289 
7727028509 
32959.9229 
78225.5179 
33944.1059 
7377126809 
34907.0829 
74720.4859 


30366.6779. © 
75558-8179, 


36762.0259 
7649723229 


SIGMA20.00584 NU. POINTS® | tas 2 
RATIO OF CLUCK TIME TO SYS TIME® 0.10000003L7880 Ol. : 


ORUER FIT 1 


CL TIVE t7P 
27453-4939: 


69440.1899 © 


114760.5139 


156894.6029 - 


1967€3.9399 © 
244330.9499 
264101 .4439 
331747. 3209 


371592.8479 . 


4136°1.9399 
458947.5429 
5010€6.1519 
4022.8269 
51558.2429 
91371.6639. 


*-$39638.0639.2° 


178610.0289. * 
226213.2519 
265948.5589 


Table 3-2 


19 


, COMP SYS TM 


76731.5973 
34318.2900 
79578.5896 
35372.6652 
75241.9895 
36408.7844 
76179.4657 
37425-23276 
77270.8419 
32959.9205 
78225.5092 
33944.1048 
73771.6791 
34907.0800 


75556.8256 | 
36762.0335 — 
76497.3278 


0251278112100 05 Al= 0.999999662118D0 00 


2 ad. 


" nev ~$tA: 
ee 


DELTA $T 


-0.011373. 


-0,.009026 


-0.003639 .. 

-0,002226 
0.008448 ->* 
0.005568 - 
0.004211 . 


0.001356 


0.009022 
0.002402 - 


0.008791 


0.001180 - 
0.001840 - 
y¢ 00002 88h 


* 30386507505 et 00 


: @ 0.0 = : 
20200753 y 
-0,.004899 « 





so 2, ; 
si % 
eww =. Sah 
it. a i aa 
et sy a 
. — ae a8 
woo as : 5 
Fo . > et 7 y 
aa . 
a : 
ee ra BS 
one — 
— » 
5 55m .c —_ 
roe - 






Pea 
a 


in 
4 


aia 


ed 


Nis ae 


UR iat ten ae 
- i fs : : “ag . a aN) Ad 
| PO ae GAO Gee GOP fat GaP GRP gue OuD Gan ene gm 


pele 
rod 





NN 
rab: Pao 
aA pean . 1 ee < ae 
ne | 1019 CLOCK CURRELATION eo 
ee ae ORDER FIT (2 oe 
S| ‘. . SYS Time 1/8 CL TIWE 1/P COMP SYS TM OELTA ST 
4 : 7873125859 27653.4939 76731.5878  -0.001896 
| | 34318.2709 - 6944001899 ° 3431862736 = 0.002633 |. 
79578.5859 1147€0.52839 : 79578.5961  =-0.0001764 | 
35372.6629 156894.6029 353712.6661 = -+O~v@O1121 
| 75241.9979 19676369399 75241.9903 0.007650 
[ . —36408.9899 244330.9499 ~ . 36408.9870 0.002917 - 
: + 7617904699 284101.4439 76179.4696 0.000358. 
| 3742523289 33174723209 37425.3325  =0.003919 . 
| 77270.8509 371592.8479 1727T0.9473 = = «Oe 003681. 
| ‘3295929229 413601.9399 32959.9261 -0.003169 
78225.9179 $58947.5429 78225.5165 0.003413" | 
be 33944.1059 5€1066.1519 33944.1096. -0.003651°. 
: 2 | 73771.6809 4022.8269 73772.6831 0.002145 - 
) 34907.0829 51558.2429 34907.0626 0.000389 
74720.4859 91371-6639 74720.4894 ~0.003414 
i _ -- 30386.8779 133438.C639 | 30386.8740  . 0.003932.. 
| 75558-8179 178610.0269 = 75558.8224 eae 
Va oe 2 36762.0259 | 22621302529 -: 369762.02492%. 
| “7649763229; 26596669989 - 4 1699709 30% 
! 


~ 


‘ é 
Sue” 


{ “4 


SIiGMA=0.00325 NC. POINTS®= 


table 3- 


19 


2k 





Ao= 0.51276100620 05 Abe "0299999976258 00 oe 
A2=-0.10014459003910-12 





geht 
Rev’ st 

O--+~. £- 
6. at 
: 16 ine 
as te 
“31 t 2 
portk = re 
& es 
oa ee 
63° a oo 
> 2 ee wer 
79. AL 
ev + i ’ 
a oe 
103 > 1 








“& 
: ’ 


‘an 


SENSOR 





Master 


WO ON aw fw 


10 

12 

13 
AVG 


- Glave 


10 


eosomme 








TABLE 3-3 sed eo 
| J-Ob TEMPERATURE SUMMARY = ae 
ORBITS A ce 
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66 80 7 T7 74 73 73 75 7TH 75 71 73 67 73 66 68 GF 67 G&,, 
Th 83 75 80 75 79 74 79 71 76 71 76 68 73 67 70 68 70 65” 
68 | 69 6k 
66 69 
95 
7h 
71 
66 
66 
67 
65_ 
66 
65° 
65" 
66 ~ 
oT os 
T2. eee 
Be ge, oe ea ee en ee eR, ee ee Peg eg ee ee ae ee 
61 59 55 58 55 58 55 56 58 54 52 4g 50 47 512 AT WB OG F 


NOTE: All data corrected for self-heating, except injection. 





12 8 ob 103 210 238 226 235 282 


CL Table 3-3 
“J-0h TEMPERATURE SUMMARY 
SENSOR niiacioiaine 
Fair ("A") . : 
Barrel #1 ("B") © 8 16 2h 31 4O 47 56 63 JL 
1 OBH 27 65 4&5 7% 92 65 27 Tk 30 Tl 29 55 
‘2 OBH 3. 3 2 6 3 3 #1 6 3 6 57 6b 
- 3 227 319 6 2 319 #0 19 3 19 61 1k7 
h 231 48 57 4B 61 4&5 57.45 61 48 57 39 92 
5 oBH 60 67 6h 67 57 6& 67 sh 57 37 62 
6 OBH 48 93 48 99 48 88 bh 91 4B 82 -- -- 
Barrel #2 . 
1 160 53 75 53 75 50 75 50 72 50 65 ho 62 
2 153 56112: 56125 46106 43 109 ho 98 
3 £39 54137 61 148 61 139 61 150 61 148 
4 220 50 50 50 60 50 56 50 & 50 
5 195 50 66 50 72 50 69 46 69 ho 
1 169 4g 62 86 62 46 59 43° 59 
Clock Se | | 
1 93 71 64 71 6 69 6 66 6 69 66 58 56 
2 97 71 6 73 69 71 68 69 69 71.69 58 56 
Thrust Cone "A" 
to “B" SRV 
Z 110 41 35 37 35 35 34-35 35 36 40 59 57 
. 2 - 8 63 53 57 53 Sh 51 53 50 53°50 68 6 
Stellar/Index 
"a" to i: 
1 8 65 59 59 59 59 59 56 59 59 59 67 6h 
2 *B2 67 61 64 61 64 60 64 61 64 61 72 65 
Recovery 
Battery | 
"B" SRV 
1 71 6 67 & 67 6 6 6&6 67 65 67 TT 8 
Master 
Cassette 
( “au SRV 
2 99 Sk SO 4&5 48 4&1 M9 4) he ba 48 #0 -- 


ROTE: Only Thrust Cone Data Soptectal for Belf-heating 
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MISSION 1019-1 RECOVERY SYSTEM 
: e ) a 2S whee 
SRV #626 was received at A/P on 9 May 1963. The receiving weight was oat 
152 pounds. After modifications and incorporation of outstanding E.0.'s | 2. | 
the SRV was delivered to systems test for incorporation into the I-04 systen. 
The capsule was shipped to VAFB on 26 January 1965. 
The -1 SRV system was successfully recovered on orbit 80, 5/4/65. The 
re-entry sequence of events are listed in Table 4-1. Only the retro events 
are available. The impact point was within tolerance. Channel 9 of capsule 
telemetry did not change level to 2 volts at Thrust Cone separation. Level 


remained at 0 volts for rest of retro events. | BE ae nA megs ee 





were not seen on tee. ° ” ieee ae a x aoe is * : = 
The condition of the recovered capsule was satisfactory with no damage 


other than normal paint blistering dtle to the re-entry environment. 
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MISSION 1019-2 


ARM as 
TRANSFER 
ELECT. DISC. 


*SEPARATION 
**SPIN 

RETRO 

DESPIN. 

T/C SEPARATION 
v/M CLOSE 


*FROM TRANSFER 
*#FROM ELECT. DISC. 


BLOGSOM TELEMETRY SERIAL NO. 138 2S e | 


™ TABLE 4-1 


RECOVERY SEQUENCE OF EVENTS 


DELTA TIME 


ACTUAL NOMINAL 


76.95 75.0 + 1,25 





1.01 | 


2.00. 2.0 + .25 
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SECTION 5 > 
MISSION 1019-2 RECOVERY SYSTEM es Mitks ta? |e 

. : . . ; ton 
SRV #627 was received at A/P on 31 May 1963. The receiving weight . 8 
was 152 pounds. After modifications and incorporation of outstanding E.0.'s | ~~ 
the SRV was delivered to, systems test for incorporation into the J-O4 system. |, 


The capsule was shipped to VAFB on 28 January 1965. ge i" “4 

The -2 SRV syetem was not reeovered. Recovery was attempted 
on orbit 143, 5/8/65. Retro events occurred in the proper sequence but due 
to a restart of the Dian Timer, the vehicle was in an improper attitude at 
capsule separation. The re-entry events are listed in Table 5-1. The 
separation event occurred approximately 175 seconds later than nominabe 2 
Vehicle pitching continued past the normal attitude for separation 1 2 > ths 
the capsule was given a velocity: cossponent in the Alreatiog: &r ist 








retro event occurred. ‘Precking of the capeule on:  ubsaniaal i orbits: ‘so fe fe 

it to be still in orbit although the orbit was changed. » The paraneters for as 
the new orbit are as follows: | Gp torah 
Period, Min. : 96.48 ee ee 

Perigee Height, NM. ~*~ 6h | i aie 3 

Apogee Height, N.M. 680 gy a ee ee 
‘Eccentricity, N.M. 0.0674 = a a di woe gic 

Inclination, Deg. . 84.85 © ae 

: ets s awe. - 





: al woe 
; MISSION 1019-2 
; RECOVERY SEQUENCE OF EVENTS 
EVENT DELTA TIME | 
ACTUAL NOMINAL 2 
ARM : =- ae : 
TRANSFER #155 «5 75.0 + 1.25. 
ELECT. DISC. 0.97 " 0.90 + .43 
2 .4O 
* SEPARATION 2.0 2.0 + .25 
+*SPIN 3.43 3.4 + .30 
RETRO 7.59 T7255 + .45 
DESPIN 10.69 10.75 + .5% 


&/C SEPARATION 


- 


*FROM TRANSFER 
**FROM ELECT. DISC. 





an 


+*0UT OF TOLERANCE DUE TO RECOVERY TIMER’ RESTART. 


BLOSSOM TELEMETRY SERIAL #0. 139 


- TABLE 5-1 





A. 


‘Be 


MASTER (FWD) PANORAMIC CAMERA ~ 


COMPONENT ASSIGNMENT | 


Component 
Main Camera 
Main Camere Lens 
Supply Horizon Camera 
Supply Horizon Camera Lens 
Take-up Horizon Camera 
Take-up Horizon Camera Lens 


Supply Cassette 


CAMERA DATA AND FLIGHT SETTINGS . 


Lens 

Slit Width 
Filter Type 
Film Type 


Supply (Port) Horizon Camera 


Lens ; 
Aperture Setting 
Exposure Time 
Filter Type 


Take-up (Starboard) Horizon Camera: 


Lens ‘ 
Aperture Setting 
Exposure Time 

Filter Type. 
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C. POST FLIGHT PERFORMANCE EVALUATION | ‘ 
This camera produced 2029 frames (725% feet, ineluding pre-flight. ‘test a , 
footage) of photography during Mission 1019-1. A total of 2419 frames had been | 
predicted: from telemetry data. The overall photographic quality was judged’ ta" 
be about equal to the best of the recent Corona missions or, in other vords, oe 
equal to Mission 1015. Cloud coverage vas estimated to be 454. se 
Image contrast obtained from the master camera was greater than that _ ae. ; 
obtained from the slave camera. In general » it also appeared that the informa- = ; 
tion content Qbtained from the master camera was greater. The MIP frame fs 
for the mission was given a rating of 85 and was produced by the magter camera. 
The master panoramic camera and ite auxiliary equipment operated in ES : | 
generally satisfactory manner throughout the mission. Lights for the time 
word, serial number, and index marks functioned normally throughout. The end- 
of pass mark showed excessive density and bloomed throughout the miasion. . . 
The 200 cps timing marks were of acceptable density and location with reapect ‘ 
to the format. The horizon cameras functioned normally and Errors od. 4 3 
of good quality. Both sete of horizon image, tidy al. marks we used 
throughout but showed some blooming and softness: Fs eS aan bi 
Longitudinal enm1sion scratches occurred a] ‘ence ‘edge of the Yorma t or 
most frames. These’ scratches extend approximately fron the take-up end of the 
format to the region under the serial number. Similar scratches have been : 
ooserved on past missions but generally they have not been as prominent. oer: os 
were also two regions of many very small longitudinal scratches in transverse oe if 
bands one or two inches wide across the format near the take-up end ‘and under "8 . 
the serial number. These latter scratches cause relatively minor damage to the = Sw 
imagery. Both types of scratches described here are believed to be ‘caused during | 
film transport by the scan head rollers as the scan arm is returning to the start _ 
of acan position. Thus the scratches are actually made just after the file a “- 
at the point of the scratches, has entered the platen. The film metering | oy 
continues and the scratched areas stop near the take-up end of the format. The 
scratches appear on most formats except the first of a pass. This is attributed” 
to the slow movement of the system at startup causing less pressure between 
the film and scan head rollers. | . 
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A_minus density streak occurs intermittently during passes DO-2. and DO-3. 
“The streaks are near the middle of the film and are approximately parallel | 






eto the major axis. In same cases the path appears possibly related to the 


movement of the field flattenor, but in other cases, it is clearly not so 
related. The cause of these streaks is not known and is the subject of further 
investigation. | ae +e 

It has been observed for some time that there is a highly repetitive pattern 
of light leak fogging in pan camera material that ie assooiated with shut-dom* 
periods. An intensive examination was made of the light leaks in Mission 
1018. Subsequently revised light leak tests and other studies were conducted = ~ 
at A/P. As a “result , the sources of regularly appearing light leaks have been 
identified. 

Light leaks appearing on the fifth frame before end of pass on the master, — 
and sixth frame on the slave, result from light passing through the ablative 
plastic forebody on the first, or "A" mission. This fogging does not appear 
on the second, or "B" mission because the fairing provides: a shielding 
to reduce the Jight leak below 8. detectable. Level. | anes t-was ie veer 
remedy thjs problem for this migsion by epplying ‘aaiti al dla } | 
inside of the forebody. The result was not successful ecauae several reas. ee 
were not accessible to a brush. Improved paint application apparently bas 
eliminated this problem on Mission 1021. 

All of the rest of the regular light leak fogging results from lesks at 7.4 
the drums of the cameras, along the felt seals or at the end of them. Only the | - 
seal at the take-up side is important because the scan arm deflects Light leaks i 


yo 


at the supply side from regions where the film passes. On the slave. panera,” 
this light leak causes fogging only on film actually in the platen area.. Bow- , 
ever, this leak on the master causes much more fogging. Not only is fila in 














ee 


Fab cee eres 


the platen fogged, but also both master and slave films in the vicinity. Slavd 

camera film 4s typically fogged at the point where it emerges through a hole * 

in the master camera.mainplate. Then both films are fogged in an area between’: 

the No. 1 barrel/IR barrel interface and the IR roller assembly. This results s 

from light paseing upward from the drum leak and striking a large polished | 

thermal surface in the IR barrel. The light is thus reflected on to the aaee: 
eo ae! a wx 

ae : . & A “ 


ei tell all aed 
‘ noel 


a 





*third frame from end of pass on the slave. It does not appear possible to 
eliminate the drum leaks without redesign of the hardware. However, with 
care in adjusting the felt seals, it may be possible to reduce the fogging MO 
more acceptable levels. an 
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This fog appears in the second frame from end of pass on the master and 
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SECTION 7 
SLAVE (AFT) PANORAMIC CAMERA 


COMPONENT ASSIGNMENT 
Camponent 

Main Camera 
Main Camera Lens 
Supply Horizon Camera 
Supply Horizon Camera Lens 
Take-up Horizon Camera 
Take-up Horizon Camera Lens 
Supply Cassette 


CAMERA DATA AND FLIGHT SETTINGS 
Main Camera: 
Lens . 

Slit Width Lo ek ae 


t 
v2 4d 
¢, 
at 


Film Type 
Supply (Starboard) Horizon Camera: 
Lens - ) 
Aperture Setting | 
Exposure Time 
Filter Type 
‘Take-up (Port) Horizon Camera: 
Aperture Setting 
Exposure Fime 
Filt r Type 
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C. 





POST FLIGHT PERFORMANCE EVALUATION =. | ore aay 

This camera produced 2779 frames (7042 feet, including pre-flight 
test footage) of photography during Mission 10191. A total of 2616 _ 
frames had been predicted from telemetry data. The overall photographic 
quality was judged to be comparable to that of the master camera. As 
previously noted, the image contrast and information content of the slave 
instrument appeared to be slightly less than that of the master instrument. 

The slave panoramic camera and its auxiliary equipment operated in a | | 
generally satisfactory manner throughout the mission. Except as noted — 
below, lights for the serial number, index marks, timeword end of pase, 
and fiducials operated normally. The 200 cps timing marks were of 
acteptable density and location with respectto the formt. The fiducial 
light nearest the format on the supply horizon camera and the index light , 
adjacent to serial number both caused excessive density and eee , 

Both types of scratches that occurred in the master camera also. © Lisavadg 
appeared in the slave. ‘These include the. large’ sbratches OA aS ou Fie : 
of the format and the many small scratches over the: “Image Fiabe oe 
take-up end. The cause of these scratches is described in the section - : 






on the master panoramic camera. | 
Light leak fogging is observed during instrument shut-down periods. 
The location of these light leaks is the same as those observed from - 9 2. 45, 
slave instruments on past missions. . 3 een 
Transverse banding occurs near the take-up (start of scan) end of 
frames in pass D-24, and becomes greater in subsequent passes to. the end 3 é ate 
of the mission. This banding is due to non-linear movement of the séan | 
head with respect to the film. In the preliminary examination of such 
areas, no evidence of loss of image quality was observed. No attempt vas 
made to gather quantitative data since the original negative material was 
not available and the processing conditions of the por!tive cannot be 
adequately evaluated. 








t 
SECTION 8 


PANORAMIC CAMERA EXPOSURE 


The exposure parameters of both the panoramic cameras were the normal __ 
combinations of a 0.175 inch wide slit with a Wratten 21 filter, and a 0.250 
inch wide slit with a Wratten 25 filter. These conditions place the nominal 
exposure between the intermediate and full level processing curves, as 
published _b for their 3hob emulsion. 

The frequency distributions of the solar elevations and solar azimuths 
encountered during the photographic operations are shown in Figures 8-1 and 
8-2. = 

The nominal exposure times are shown as a function of latitude for passes 
D-08, D-40 and D-72 in Figures 8-3 through 5 for the Master camera and Figures 2 
8-6 through 6-8 for the Slave. The predicted level of processing for the Hee 
original negative is based on the in-flight performance estimate’ anki 
ulated below with the processing ievels reported by & 







Mission Camera _ Primary Intermediate Full | ee 
1019-1 ., FwD Predicted 0 2. 79 a 
Reported _ 22 32 NG pi 
* 1019-1 AFT Predicted ) 2. gO eS 
Reported 26 55 19 a — 
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SOLAR ELEVATION FR2ZQUENCY DISTRIBUTION 
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SECTION 9 


DIFFUSE DENSITY MEASUREMENTS 


The diffuse density measurements made by AFSPPF were computer sorted 
at A/P to permit analysis of the density ranges encountered at the three 
processing levels. A study of sorting techniques showed that no absolute a 
method was available to separate the density values as the accuracy of the 
Processing History published by ppears rather low and processing 
transition phases are not accounted for. The sorting technique selected uses 
the base plug fog density values where measurements up to 0.09 density are 
sonsidered as having received Primary processing, 0.10 to 0.17 as Intermediate. 
and above 0.17 density as Pull. The percentage of original negative that was 
processed at each level, based on the computer sort, is tabulated below with 
the predicted and reported processing percentages. 









Mission . Camera : | Primagy 
‘1019-1. PHD * Predicted’ : oF oo Os 9 

Camputed 4 
1019-1 AFT Predicted 0 

Reported 26— 

Computed 3 

The tabulations of density frequency distributions for Mission 1019-17 

are included in Appendix A, Table A-1 and A-2. ‘The graphical presentation © iss 
of the density distribution are computer plotted in Appendix A, Figures A-l 
through A-36. meee ee 


A swmary of the processing and exposure analysis is shown in Table 9-1. 


’ The terrain Dain Criteria (range) for proper exposure and processing is 0.40 


to 0.90 density units. 
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ie measured and target locations are fully reported. in 





SECTION 10 


° PERFORMANCE MEASUREMENTS ° 


The photography acquired by both panoramic cameras during Mission 













1019-1 received an MIP rating of 85. A summary is tabulated below of iis 
the average visual RES values and MTF/AIM resolution values measured 
by AFSPPF and the MIF/AIM resolution values made by The 
microdensimeter slit used by AFSPPF and was 1x microns. 

Visual § AFSPPF . 
Mission Camera RES . 
1019-1 FWD 61 76 
1019-1 AFT 99 83 ; 





The details of the measurement and computing eernEeY hgpaaateas 
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;. - - ee, & SECTION 11 -—-- 2 aoe. 


OBSERVED DATA 
The fixed displays of ground test targets at Indian Springs and Pahrump, 
Nevada, were covered on pass D-47. The target bars were oriented about 20 
degrees from the principal vehicle axes and thus are fair measures of along- 
track and cross-track performance. ‘The following ground resolutions were 








indicated: . 
Target | Camera t Direction Ground Resolution 
Indian Springs Forward Along Not resolved | 
: Cross Not resolved 
- Aft Along 10 ft., 10 in. 
Cross Not resolved 
Pahrump Forward Along 2G hte, Bime Bast ge 
aged S Fe | ce pe AEF OBR. sey Pfs. age 
* Aft “P Atong meas) ts eal 
' Cross » 9 ft., 8 in. 


The largest target at Indian Springs is the 10 foot, 10 inch size. While 


not resolved in three cases, it was nearly resolved. Thus, it appears reason- 
able to describe the average ground resolution achieved as about 10 feet. The” ** 


general. categories of objects that could be detected and recognized throughout. .... a 
the mission were comparable with those on the best of the recent nee 


of ae e 
to iY Mg ee 


missions. 
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SECTION 12 : 
MISSION 1019-1 STELLAR-INDEX CAMERA : : ° 
A. COMPONENT ASSIGNMENT ; 
Component. | a Serial Number an 
Camera 7 D 39 
Index Reseau : > 39 
Stellar Reseau . . 35 
B. CAMERA DATA AND FLIGHT SETTINGS 
Stellar Camera: , P 
Lens 85mm £/1.8 z 
Exposure Time , ~ 2 seconds 
Filter Type . None 
J _—*FAlm Type | 
Exposure Time ° 1/500 second © at 
. _ Pilter Type | | “Wratten QL. . ay 
Film Type . | Eastman Type 3h00 0. 
ee a Svat me eg! 
.  ¢. POST FLIGHT EVALUATION 7 eg 
; wT dss  aplitig tr ett Tt % 
« - The camera produced hol frames of stellar ane. Antex photography ‘The 
i: index imagery is considered the best obtained to date. The. ar formate: 





contained thirty or more star imagea and the quality is considered generally 
good. Approximately twenty-four of the stellar images showed evidence of some 

_ movement during the two second exposure. The dumbeli-shaped image occurred 
most frequently (eight frames). Other disturbed images showed tails and elongated. 
streaks ranging to an extreme case with a length to width ratio of nine. The | 7 
dominant motion was most frequently associated with roll movement. It was noted 
that the streaked images occurred most frequently when a main camera was turned 
off. 
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SECTION 13 


MISSION 1019-2 STELLAR-INDEX CAMERA 


A. COMPONENT ASSIGNMENT 
Component 
- Camera 
Index Reseau 
Stellar Reseau 


Be CAMERA DATA AND FLIGHT SETTINGS 
Stellar Camera: 


Ce POST FLIGHT EVALUATION me “ 
No recovery. . 


39 


¢ 


Serial Number 
D 19 es 
18 - 
19 


85mm £/1.8 
2 seconds 


None 
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SECTION 14 vee 
Mee oS et ty 


VEHICLE ATTITUDE 

The vehicle attitude errors for Mission 1019-1 were derived from the §=:. 
reduction of the Stellar camera photography. This attitude data is ; 
supplied to A/P by NPIC. | 

The attitude errors for each frame and the attitute control rates are 
calculated at the A/P computer facility. The computer also plots the 
frequery distribution of the rates and errors. Figures 14-1 through URS - 
show these distributions for Mission 1019-1. 

The summary table below lists the maximum attitude errors and rates 
that were experienced during 90% of the FWD photographic operations, excluding 
the first six frames of each operation, and the total range of the errors __ 
and rates. 

: , Ea Mission 101-1 - 


Pitch Error °°) ee ee age 43 = F068 to 10.80. Pee 

Roll Error (°). 0.36 * =0.50 to 40.70 | os 

Yaw Error (°) 0.97 1.5 to 40.65 © 8 
Pitch Rate (°/Hr) 31.56 -80 to 450 soles 
Roll Rate (°/Hr) ° 34.73 $90 to 4100 2 * es 

Yaw Rate (°/Hr) | 33.0. . ~85 to 490 .4. cack Pe 

| cof gk 

The performance of the attitude control system is comparable to, the. =e ae 
control systems used on recent missions. The panoramic photography vas ot = ag 
degraded by the attitude control system. : are 
Figure 14-7 shows roll data from pass D-05. It should de noted that we a 
alignment bias has not been removed, so that only relative magnitudes. aré* 4 *. t 
significant. The effect of uncompensated moments in the pan instruments is - = 
clearly evident. It is the same uncompensated movements that cause the ; . 
stellar image disturbances described earlier in this report. : a2 3 
oe sigh My 

COP-SECRET az | = 3 i ne 
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The frame correlation tape supplied to A/P by NPIC contains the binary —— 
time word of each frame of photography. A computer program has been . , fe “¥ 
assembled at A/P which calculates the. exposure time of each frame and com- °_ DASE: se 

pares the camera cycle rate with the ephemeris to calculate the V/h mimatch. “e 
This data is combined with the vehicle attitule error and rate values of each” ©" 4 
frame and the érab error caused by earth rotation at the latitude of each frme?: : 
The program outputs the total along track and cross treck IMC error ani the 9" “? 
limit of ground resolution that can be acquired by a camera regardless of focal - 

* length and system capabilities. —_ ee ane € 

The computer rejects the first six frames of all operations as the —— 

V/h error induced by camera start-up is not representative of the overall system 
operations. The frequency iistribution of the V/h errors and resolution, Limite of 
are computer plotted and are shown in Figures 15-1 through 15-6.-: 4c ot 
a a The summary table, 1, ‘below present’. the masclond V/s io “efyore = 
3 and resolution limits that existed during 90% of the ‘photographie speretions? a" 
and the total range‘of values during all operations that were computed. =. 


Mission 1019-1 BaP oe 

_ Value Units Camera 90% «Benge - 
v/h Ratio Error _ 3-33 5.0 to M6 
3.40 : -9.4° to 42, 6 * 


96382 one io 12.6 2% : 


Along Track Feet * 
7 Resolution Limit 


: os 
4.76 0.2: to 6. 8 cee “y 48 


Cross Track Feet 


9.13 0.8 to 11.4 Pe “ 
Resolution Limit ws a 


6.51 i 0.6 to a 


FWD 
AFT 
FWD 
ArT 
FWD 
AFT 


TABLE 15-1 
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Each recovery system flown on a Corona mission contains a sealed packet 
of Eastman Type 3401 and Royal X Pan emuslions to determine the total radia- 
tion received at the take-up cassette. 


' by LMSC at various levels and the base plus fog densities recorded after con- 4. 


trolled processing. 

Following recovery the film dosimeter packets are removed at A/P and 
processed with a pre-flight sample of the same film type and sensitometric 
control film. The resulting base plus fog density measurement of the dosimeter 
strips is used to ascertain the-total radiation level. The table below presents, 
the base plug fog readings for the dosimeter strips and the radiation level 


equivalents. 
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Both film types have been irradiated“ 





Type “3401 018 _ = 
Royal X Pan 52h 0.48 ot: kB 


This mean total radiation seen by the take-up cassettes during both 
missions was approximately 0.5 roentgens. This level is essentially the 
same as received during recent missions and is below the level that will dagiade 
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SECTION 17 
. re 
Reliability calculations for the payload are based on a sample beginning . nia 
with M-7. Hence both the major part of the Mural Program and the "J" Program 
are covered in the calculation. For certain auxiliaries, f.e., the apelin s 5 ve i. 
index camera and the horizon cameras, the sample size is changed to recognise © Soe 


incorporation of modified equipment or new designs where reliability was one | 
of the principal reasons for the modification. However, for primary mission. ner 
function, the sample size is consistent with reliability reporting ‘for the “Ate. 3 | 


- 


vehicle. | 
The realiability estimates of this section deal exclusively with the pay. 3 “ 


load. Failuree to achieve orbit or vehicle induced failures are thereby ex- os a3 
cluded. Recoveries before a camplete mission has been campleted are considered 7 
as full missions providing that early termination was caused by Foasops., NOB ees 


connected with payload operatéon. Fila quality. is not. considered. 







functioning are considered. ae 

The reliability estimate is also divided into primary and secondary” ar = 
“functions. The primary functions are operation of the panoramic cameras, main *: ‘# 
camera door operation, operation of the payload clock, and recovery operytionse, p a 
‘The secondary mission functions are horizon « camera operation y excluding sae zh 
, catastrophic open shutter failure mode, auxiliary data recording ’ and steliar~" 





index camera operation. A summary of estimated reliability is shown, An Teble ‘ te 
17-1. | : | ack, 
Panoramic Camera Reliability | | . se : “ oe 
Sample Size ~ 102 opportunities to operate. 0 age 
One failure - 8/I programming on System J-19 = ee par 
Assume - 3000 cycles per camera per mission. — ‘an pe “2 a 
Estimated reliability p 98.4% at 50% confidence level 89s ly 


T2 





‘Main Camera Door Reliability © © 0) | St 
Sample Size - 37 vehicles x. 2 doors = ee scosweunl diss to operate 


‘Estimated reliebility = 99.2% at 50% confidence level = = ss, 


Payload Command and Control Relisbility Ser 8 
Sample Size - 5136 hours operation Ue 
oon fatlure Ae cae 





Estimated reliability = 96. * at 50 confidence level oe 
Payload Clock Reliability | is as 
Semple Size - 5136 hours operation ; 7 Sup. 
No Failures 
Estimated Reliability = 98.7% at S08 confidence level 
Estimated Reliability of Payload Functioning on orbit = 96.8% at § on” 
confidence level 
Recovery System Reliability 
39 opportunities to recover . _- ee ae 
_ 1 Failure - improper separation due to vater seal - wr! felaues 
Eetinated reLibility = 95.06 3% 506 copansse: val : 
Stellar-Index Camera Reliability ee ane 
Semple begins with J-5 . | a 
Sample size = 8075 cycles | | 2 2 hy 
Number of failures = 1 e . 





— Estimated reliability = 91.5% at 50% confidence -level ee 
Horigon Camera Reliability - ae 


an 


Sample includes J5A, and up | | OR ae ge cee 
Sample Size = 43,500 cycles . ES ant Garde 4 
Estimated reliability of single camera = 97.6% at 50% confidence level -. 
Estimated reliability of four horizon cameras at a Parallel ==" e ‘s 
redundant system = 99. % at 50% confidence level. es 
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The comparison of the operating parameters and the performance | ae 
achieved by. previous missions has been difficult due, to the Jarge volume es 2 Zz: f 
of data that results from each mission. Some of the pertinent characteristics : 


-. eae “¢ a 


from pripr missions have been summarized in Tables 18-1 through 18-3. © i _ a 

The summary data was started vith Mission 1004 as the J-05 camera pre scare : 
system vas the first to incorporate the major modifications of the titanium = 
drum and scan arm, four roller ‘scan head and Corona J capabilities. .Only “4 ; . 
those missions that culminated in the recovery of some photogrephy have, _ ee 


been listed, therefore, Missions 1003 and 1005 are deleted. pe, ata 
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